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ABSTRACT

An animal litter that includes seed meal 1s
disclosed. In accordance with the invention, the animal
litter comprises discrete plural particles of a seed

5 meal, which particles tend to agglomerate 1into clumps
when wetted. The litter of the invention absorbs liguids
such as animal excretions, and substantially reduces the
odor thereof. Preferably, the litter further includes a

grain germ, such as corn germ.
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ANIMAL LITTER, PROCESS FOR PREPARING ANIMAL LITTER,
AND METHOD FOR REMOVAIL OF ANIMAL WASTE

 TECHNICAL FIELD OF THE INVENTION

The present invention relates to a grain-based
animal litter, and more particularly relates to an animal
litter comprising discrete plural particles which tend to
agglomerate upon wetting. . The invention further relates
to a procéss for preparing the animal litter, and to

related products and processes.

BACKGROUND OF THE INVENTION

Clumping animal litters are those litters which are .

‘initially provided in the form of discrete plural

particles, which particles tend to agglomerate into solid
masses or clumps when wetted by a liguid such as animal
urine. A number of such c¢lumping litters have been
provided ‘in the prior art. One advantage of such
clumping litters 1is that the solid clumps formed upon
wetting of the 1litter can be separately removed as
discrete entities from the remaining litter and can be

discarded by the animal owner, leaving behind a quantity
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of relatively uncontaminated litter. Animal owners, and
in particular owners of animals such as house cats, often
find the clumping property of such litters to Dbe
convenient for periodic cleaning of the animal litterbox.
=  some known animal litters have good ammonia-masking
properties. Recause ammonia is a breakdown product of
the urea found 1in animal urine, the ability of an animal
litter. to mask the odor of ammonia is a desired property.
Many clumping animal litters are made from clays and
10 other mineral substrates. Such'litters typically include
particles of a mineral substrate, which substrate
functions as an absorbent and/or odor reducer. The
particles may be coated with ‘a liquid-activated adhesive
material, such as gelatinized starch, on the surfaces of
15 the particles. Wwhen wetted, the adhesive material 1is
activated and causes the discrete litter particles to
agglomerate into clumps.
Although' clay-based 1litters may be functional as
clumping animal litters, such litters suffer from certain
20 drawbacks. For example, one disadvantage of clay litters
is the high density of the clay component of the litter.
Because of this high density, a heavy mass of litter must

i _ be used for a given volume of urine. The resulting

.....
.......
.....

-------

clumps of spent litter are somewhat heavy, and thus can
55 fracture in the absence of strong interparticle adhesion.
Another disadvantage of clay lipters 1S that,-becauée the
clay 1s not biodegradable, the" litter, cannot be flushed
into some sewerage 'Systems after use. This may be
inconvenient for certain animal owners. -
30 In recognition of these drawbacks, the prior art
also has provided animal litters made from biodegradable
materials, such as seed hulls or other grain-based
materials. Such litters are often suitable for disposal
by flushing into sewerage systems. In recognition of the

35 advantages inherent 1n clumping animal litters, the prior
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art has provided biodegradable litters that exhibit a

clumping property. Like typical clumping clay litters,
such litters often comprise discrete particles of a
liquid-absorbent substrate having a ligquid-activated
adhesive coated thereon.

Conventional grain-based litters also suffter from a
number of drawbacks. For example, spent clumps of such
grain-based litters -typically are less durable than
clumps of clay-based litters. Moreover, conventional
grain-based litters 11so often have a strong odor, which
some people find objectionable, and which further may
entice animals such as dogs to eat the litter. ‘Moreovef,

while graln -based clumping litters may initially form

cohesive clumps, the long-term cohesiveness of the formed

clumps may be poor. Thus, while a solid clump may be
formed and remailn 'solid for a short period of time, the
clump may tend to disintegrate with time or on handling,
making ‘it difficult to separate the spent clumped litter
from the litterbox.

Another problem with both clay-based and grain-based
clumping 1litters relates to clumping efficiency, or the
amount of litter reguired to form a clump. Large amounts
of conventional litters are required to form a clump, and
thus conventlonal clumplng litters are used up quickly.
The animal owner thus 1s forced to replenish the supply
of litter freguently.

In light of the drawbacks inherent in known clay-
based and grain-based animal litters, there exists a need
in the art for a more satisfactory biodegradable
clumpable cat litter. Ideally, the litter should be made
from a renewable, Dbiodegradable resource, such as a
grain-based substrate. The litter should not be edibly
attractive to animals, should have a low odor, and should
have excellent ammonia masking properties. The litter

3lso should possess acceptable clumping properties, both
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with respect to initial and long-term cohesiveness of the
clumps. It is a general object of the present invention

to provide an animal litter that overcomes the drawbacks

inherent in known clumping animal litters.

SUMMARY OF THE INVENTION

It has now been found that seed meal, alone or in
combination with ground germ or another grain-based
substrate, is particularly suitable for use as a clumping
animal litter. The present invention 1s premised on this
surprising discovery. |
| In accordance with one embodiment of the invention,
an animal litter is provided. The animal litter
comprises discrete plural particles of grain germ and

ground seed meal 1n admixture, the particles tending to

'ag'glomerate when wetted. In a preferred -embodime.n_t, the

litter includes a <cohesiveness agent 1in an amount
sufficient to enhance the cohesiveness of the granules.
In another embodiment, the invention 1includes ée_ed meal
enui a cohesiveness égent, ~ In yet another embodiment, a
seed meal is wused as animal litter, alone or 1n

combination with other ingredients. Most preferably, the

“animal litter comprises discrete plural granules of

washed grain germ that 1s spent of o0il, seed meal, and a

cohesiveness of the granules. The invention further:
encompasses methods for preparing an animal litter and
methods for removing animal waste. _

Wwhen a litter is made 1in accordance with the
invention, the litter will exhibit an excellent clumping
function, such that the granules of .litter will
agglomerate upon wetting. The clump or clumps formed
upon agglomeration of the animal litter will be cohesive,
and will remain cohesive for many hours to allow for

later removal. Moreover, the litter will be
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substantially odorless, and will not be edibly attractive
to animals such as dogs. The litter willl have excellent

ammonia-masking properties, and will have a high clumping

efficiency.

According to one aspect of the present invention there
is provided an animal litter in the form of discrete plural

granules, each of the granules comprising at least 30% by
weight of a seed meal that 1is spent of o0il, and further
comprising a cohesiveness agent 1in an amount effective to

enhance the cohesiveness of the granules, the granules

tending to agglomerate when wetted.

Other features and embodiments of the invention are
disclosed 1in the following description of the invention

and appended claims.

DESCRIPTION OF THE INVENTION

The 1invention provides a clumping animal litter
which agglomerates when wetted by a liquid, suéh as, for
eXample, liquid animal excretions or liquid that is
present 1n solid or semisolid animal excretions. In
accordance with the invention, the litter 1is pro'vided in
the form of disérete plural particles of litter, at least
a portion of which particlés will agglomerate into at
least one clump when wetted. By "agglomerate” is meant
formation  of a relati#ely cohesive interparticle
consolidatign of at least two particles. By "clu'mp." 1s
meant a relatively cohesive consolidated mass, or
agglomeration, of two or more particles. It 1is
contemplated that the clumps of animal litter formed in
accordance with the invention will comprise an
agglomeration of at least two particles, preferably at
least about 200 particles, and more preferably at least

about 2,000 particles, depending upon the volume of
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liguid applied.

Generally, the litter of the 1nvention includes a
seed meal. Examples of such meals 1nclude linseed meal,
soy bean meal, sunflower meal, cotton seed meal, rapeseed
meal, peanut meal, safflower seed meal, and combinations
thereof. By "“seed” 1is meant to 1include that part of a
plant which 1is capable of forming a new plant upon
germination, e.g., whole grains of wheat, including the

fruit or fruit-like structure housing the seed. The seed



10

15

20

.
''''''
N - -

25

30

35

CA 02361035 2001-11-02

- o

meal comprises spent ground seed, which 1is seed residue
from which o011 has been expelled, such as by solvent
extraction or expeller extraction. The extracted residue
then is ground, by which is contemplated the reduction of
rhe residue to smaller particles, preferably to a semi-
course to fine powder. It is contemplated that some
seeds will include a hull that may (but need not) be
removed prior to expelling oil and grinding. Thus, the
meal may comprise a dehulled meal.

The seed meal alone may be used as an animal litter
in accordance with the 1invention. Preferably, however,
the litter further includes a grain germ or another
grain-based substrate, which substrate may comprise or be
derived from any suitable grain. While grains such as
wheat, corn, soy, sorghum, alfalfa, and barley, suitable
for use in conjunction with the invention, the grain-
based substrate preferably is a corn-based ' substrate.
Most preferably, the grain—baséd substrate 1is a graln
germ, and even more preferably the substrate 1s corn germ
that is obtained in a wet or dry milling process. The
grain germ preferably comprises Spent germ, which 1s
grain germ from which o0il has been expelled, such as by
pressing or hexane or other solvent 'ex'traction'. Most
preferably, the grain germ 1s expeller extr'acted, that

is, the oil has been removed by pressing.  Most

'preferably, the spent germ is substantially free of odor

components.

Surprisingly, it has been found that washing of the
germ and seed meal, and the germ or other grain-based
substrate prior to the incorporation of these ingredients
in an animal litter will subétantially remove odor
components from the substrate. More surprisingly, 1t has
been found that by so removing the odor components,
washing will render the litter more acceptable to cat

owners and substantially edibly unattractive to animals
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such as dogs. It is further believed that washing will
reduce the level of flavor components in the grain-based
substrate.

The litter of the invention is in the form of
discrete plural particles. Preferably, the 1litter
includes discrete plural particles of grain germ and seed
neal in -admixture, generally an intimate blend of the
germ or other substrate and the seed meal and any other
ingredients. In accordance with a preferred embodiment
of the inVention, the particles are 1n the " form of
compressed Or compacted particles, 1.e., in the form of
granules. By "granules” is meant particles that are
compressed OrF compacted, such as by a pelletizing,
extrusion, or similar «compacting step. Such compression
or compacting of the particles is preferred, inasmuch as
the intraparticle 'cohesion of the particles will Dbe

enhanced by such compacting oOr compressing step. In the

- preferred embodiment of the invention, the granules are

prepared by pelletizing the grain-based substrate in a
pellet mill. The pellets prepared thereby are ground oOr
crumbled to a granule size sultable for use as an animal
litter. Preferably, the animal litter is in the form of
granules havrng a granule size ranging from about 4 to
about 400 mesh (USS) ; more preferably, about '8 to about
80 mesh; and most preferably about 14 to about 20 mesh.
If the seed meal and grailn based substrate are spent via
solvent extraction, use of a lubricity agent such as corn
oil may be necessary' in the pelletizer, but such a
lubricity agent ordinarily is not necessary 1f the
ingredients are expeller extracted. In other embodiments
of the invention, the litter 1s prepared by other
compacting Or compre351ng processes such as, for example,
by extrusion of the grain-based substrate through a die

and grinding of the extrudate to a suitable granule size.
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The granules of grain-based substrate may Dbe
sufficiently cohesive for use as an animal litter.
Preferably, however, the granules include a cohesiveness
agent to enhance the cohesiveness of the animal litter
granules. In accordance with the invention, the
cohesiveness agent 1is believed to provide additional
hydroxyl groups, which enhance  the bonding between grain
proteins within the 1litter granule. It 1s further
believed that the additional hydroxyl groups so function
by enhancing the hydrogen bonding of proteins to starch
and to other proteins. ‘The cohesiveness agent may be
present in any amount suitable to enhance the
cohesiveness of the granules of animal litter.

In accordance with the invention, the cohesiveness
agent preferably 1is a polysaccharide. Any sultable
polysaccharide may be wused 1in conjunction with the
invention and ’thus, for example, the cohesiveness agent
may comprise one or more polysaccharides such as

dextrins, maltodextrins, starches, flours, cellulosics,

‘hemicellulosics, and the 1like. Preferably, the
cohesiveness agent comprises a starch, and most
preferably, the cohesiveness agent comprises a corn
starch.

Prior art 1litters employ modified, pre-gelatinized
starches to effect adhesion between particles of litter,
i.e., interparticle adhesion. The starch used in
conjunction with the present invention 1is not used
specifically for this purpose, but rather 1is employéd to
effect intraparticle cohesion. The clumping
interparticle agglomeration of the animal litter of the
invention i1s believed to result primarily as a result of
the interaction of proteins or other components present
by wvirtue of the seed meal and/or the grain-based
substrate, and 1is not believed to result from adhesion

forces generated through the use ot starch.
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Surprisingly, 1t has been found that non-gelatinized,

unmodified starches are especially suitable for wuse as

cohesiveness agents 1n 'conjunction with the invention.

when unmodified starches are employed, it 1s believed

5 that such starches may eontribute to a small extent TO
interparticle adhesion in the clumped litter.

The cohesiveness agent of the invention preferably |

further includes a supplemental cohesiveness agent. In

accordance with the invention, the  supplemental

10 cohesiveness agent is an ionic species that 1s believed

to  enhance protein-protein and/or protein-starch
interactions. Any suitable ionic salt may be used 1in
conjunction with the invention.  For example, in

accordance with preferred embodiments of the invention,
15 the supplemental cohesiveness agent 1s selected from
among the alkali a_nd' alkaline-earth salts of common
"anions, such as the halide, nit‘rate, nitrite, carbonate,
phosphate, sulfate, and bicarbonate salts, and the like.
More preferably, the supplemental cohesiveness agent 1s

20 selected from the group 'consisting of sodium .'chloride,
calcium chloride, sodium carbonate, calcium carbonate,
sodium bicarbonate and miktures thereof. Even more

“'-'"'-* ' preferably, the fsupplemental' cohesiveness agent is
selected from among sodium chloride, calcium carbonate,

25 and mixtures thereof. Most preferably, the supplemental’
cohesiveness agent 1is sodium 'chloride.' The supplemental
cohesiveness agent may be present 1n any amount
sufficient to assist the cohesiveness agent in enhancing
the cohesion of the animal litter granules.

30 The animal litter of the invention may comprise the
ground seed alone, or in conjunction with other
ingredients. The seed meal is preferably present 1n am
amount of at 1least about 30% by weight, and more

preferably at least about 40% by weight, with a highly
35 preferred range being from about 403 to about 50% Dby
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weight when the litter includes a grain-based substrate
such as corn germ. In these embodiments the graln germ
or other grain-based substrate is present in an amount of
at least about 25% by weight (dry basis), more preferably
at least about 30% by weight, with a preferred range
being from about 40% to about 50%, with the proviso that
the total amount of germ or other substrate and seed meal
preferably is in the range of about 75% to about 95% of
the total welght. When the litter includes primarilly
seed meal and cohesiveness agent, the ground seed
preferably is present in an amount of at least about 55%
by weight, more preferably at least about 70% by weight,
with a highly preferred range being from é_bout 75% to
about 95% by weight. -

The remaining dry components of the animal litter

preferably 1nclude the cohesiveness agent, and, when

used, a supplemental cohesiveness agent. ' The

cohesiveness agent may be present in a dry basis amount
ranging up to ‘about 45% by weight of the animal litter;
preferably, an amount ranging from about 3% to about 35%
by weight; more preferably, an amount .ranging from about
5% to about 25% by weight and most preferably, 1inclusive
of the supplemental coheslveness agent. The supplemental
cohesiveness agent, when used, 1s preferably present 1n
an amount of at least about 0.05% be weight, exclusive of
the polysaccharide coheslveness agent. More preferably,
the supplémental cohesiveness agent 1s present 1n an'
amount ranging from about 0.05% to about 10% by weilght;
more preferably, about 0.1% to about 8% by weilght; and
most preferably, about 1.5% to about 4% Dy weight. In a
preferred embodiment, the supplemental cohesiveness agent
is present in an amount of about 2% by welght of litter.
The animal litter preferably consists essentially of
seed meal, and, in some embodiments, of seed meal, a

grain-based substrate such as a grain germ, and a

b,
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cohesiveness agent ' with a supplemental cohesiveness

agent.  Because such animal litters are made from
biodegradable materials, the litter 1s 'subject to
spoilage, such as by molding. To prevent Or inhibit such

molding, the litter may include a mold inhibitor, which
may be present 1n any amount sufficient to inhibit the
mold'ing ~of the animal litter. Any suitable mold
inhibitor may be employed in conjunction with the
invention. = The mold inhibitor preferably 1s selected
from among the propionate salts, and most preferably 1s
selected from the group consisting of sbdium propionate
and calcium propionate. When a mold inhibitor 1s
employed, it preferably 1is present 1n an amount ranging
from about 0.02% to about 3.5% by weight. |

. To maintain the cohesiveness and sorption capacity
of the animal  litter, the litter preferably has a
moisture content sufficiently high to prevent the
granules of animal 1litter from becoming friable and
sufficiently low to allow additional moisture to be
absorbed. Preferably, the moisture cohtent is less .than
about 30%. More preferably, the moisture content ranges
from about 5% to about 25%; even more preferably, the
moisture content ranges from about 10% to about 20%} even
more_ preferably, the' molisture content ranges ’from about
12% to about 16%, and most preferably the moisture
content 1is about 14.5%. It is contemplated that some of
the moisture in the animal litter will be fpresent'
originally in the grain-based substrate and/or
cohesiveness agent.

In accordance with the invention, the animal litter
will be effective in suppressing odors of animal waste.
Animal urine contains urea, a compound which breaks down
in animal litterboxes to form ammonia. The ammonia odor
of animal litterboxes is often considered to Dbe

objectionable.  Animal litters made 1n accordance with
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the preferred embodiments of the invention will be

effective in masking ammonia odors, and a litterbox

containing such litter will remain free from ammonia

odors even after up to about 30 hours after an animal has
excreted waste into the litter. |
The litter of the invention preferably has a density
sufficient to allow interparticle binding, yet that will
minimize the wéight of 1litter 1n a litterbox. In
sccordance with the invention, the litter preferably has
a deﬁsity ranging from about 15 to about 45 lbs./cu.ft.
More preferably', the density- of the cat 1litter of the
invention ranges from about 25 to about 40 lbs./cu.ft.;
and even more preferably, the density 1s in the range of
from about 30 to about 35 lbs./cu.ft. Density preferably
is evaluated after loosely filling a container and
measuring the weight of a specific volume of the litter.
Because the animal litter of the inventidn 1s to be
used to absorb animal waste, the litter should havle a
sorption capacity sufficient toO allow the animal litter
to so function. The sorption capacity of the preferred
litters of the invention typically is at least about 0.04

ml water per gram of litter, and more typically ranges

" litter, and is based on the sorption of deionized water,

as described in more detail 1in .U.S. Patent 6,098,569.
Preferred sorption capacity ranges are believed to
approiimate that of animal urine. '

Other properties may Dbe desired of an animal
litter. For example, tO minimize inconvenience and mess
associated with packaging, transporting, and using the
litter, the litter preferably generates a minimal amount
of dust. The preferred litters of the present invention

do not generate substantial dust. - Another preferred

T
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property is clumping efficiency. Clumping efficiency 1s
the amount of 1litter required to form a clump with a
given volume of liquid, with lower amounts of required
litter corresponding to higher clumping efficiencies.
Preferably, to absorb 150 ml animal urine, less than
about 120 g of litter 1s required; more preferébly, less
than about 110 g 1s required.

Other desired properties 1include Dbiodegradability
and tendency to remain clumped. Biodegradability 1s
particularly desired when the animal owner wishes to
dispose of ciumps 'of litter by flushi'ng them into the
toilet. The litter of the in?ention is believed to be at

least as biodegradable as hull-—-‘based materials, and thus

‘the litter of the invention may be disposed of by

flushing, even into a septic system. Tendency to re.ma'in
clumped refers to the stability of the clump of clumped
cat litter. A clump‘ing' litter should remain clumped for
at least 48 hours after the clump has formed. The
litters of the invention have an excellent tendency to
remain clumped.

The invention is also directed towards a process for
preparing an ‘animal litter. In accordance with the
invention, the process comprises the step of providing
discrete plural particles of a seed meal 1in a ‘par‘ticle
size suitable for use as an animal litter, as previously
described. Preferably, the process 1ncludes a step of
compacting or compressing the particles of animal litter
into granules, which most preferably is accomplished 1n a
pelletizing step. The mold inhibitor and cohesiveness
agent, when used, can be added at any suitable time, and
preferably are mixed with the seed meal 1in the desired
proportions prior to pelletizing. Molsture content 1n
the pellet mill feed preferably 1s 1n the ranges set
forth above with respect to the molisture content in the

finished product, and preferably 1s about 14-14.5%.
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Preferably, moisture is added to the feedstock 1n the
form of 1liquid water to bring the feedstock to this

molsture content. The temperature 1in the pellet mill

preferably is brought to about 82° C with steam. - The

pellet mill may be operated under any conditions that
impart sufficient work to the feedstock to provide
pellets. In one preferred embodiment, the pellet mill is

operated with a 1/8 in. x 2 in. Jie at 100 1b./min.
pressure at 82° C to provide pellets, which then are

crumbled in a pellet mill crumbler 'to provide discrete
plural particles having a particle size capable 6f
passing through an 8 mesh screen but beilng retained on a
20 mesh screen.

The process of ‘the invention preferably further
incl‘udes a step of washing the seed meal and, when uséd,
the germ or other grain-based substrate toO substantially'
remove odor components therefrom. Any suitable washing
step can be employed in conjunction with the invention.
For example, 1in accordance with preferred embodiments of
the invention, the washing 1s countercurrent wéshing.
Any suitable washing solvent, such as an aqueous solvent,
may be employed in conjunction with the 1invention.
Preferably, the washing solvent is selected from among
methanol, ethanol, hydrogen peroxide, water, and milixtures
thereof; most preferably,-thé washing solvent 1s water. '

Also encOmpassed 'by the invention 1is a method for
the removal of animal waste. In accordance with. the
invention, the method comprises the steps of providing a
container including the animal 1litter, allowing the
animal to excrete waste into the container, whereby the
litter agglomerates into at least one clump, and removing
the clump and  any solid waste leaving behind
substantially unspoiled litter. By “contalner” 1s meant
any enclosed or partially enclosed area, such as a

litterbox, a cage, a stall, a pen (such as a poultry
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cage), or the like. The method is contemplated to De
useful for any animals, such as cats, dogs, mice, birds
(especially poultry birds such as turkeys and chickens),
gerbils, and other animals, and finds particular
applicability 1n connection with removal of waste from
house cats and of poultry waste.

The following examples demonstrate various
embodiments of the invention, but should not be construed

as limiting the invention in scope.

EXAMPLE 1
ANIMAL LITTER

Animal litters were prepared by dry blending the dry
ingredients listed 1in the table below and by extruding
the blend through a 1/8 inch X 1 % inch die. The litters
vere tested for dry product odor and clump welght and ‘
shape. Clump welght and shape were determined by
insulting the litter with 30 mL water/2 min. delivered
from a burette, and subsequently measuring the clump
welght and visually evaluatlng appearance of the clump.

In this table, “B700” is a starch sold by Grain
Processing Corporation of Muscatine, Iowa. The various

seed meals were obtained commercially.

Formulary and | - Animal litter

Test Results Litter A Litter B Litter C of Example 2
b | | of U.S.

Patent

‘ - 6,098,569

LLinseed Meal 78.0%

Soy Bean Meal

sunflower Meal

Expelled Spent | |

Corn Germ ‘ 1 ‘ ! 78.0% ,

o =y
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B700 Starch —20.0% | 20.0% 20.0%
—— __———'—— S Ty S U ——————————

{

Salt (NaCl) .0% 2.0% 2.0% 2.0%
 — s s (A R e - ~ e e e

Dry Product | l

Odor Intermediate Least Intermediate Highest

Clump Wt. per -

30 mL 53.8 g 80.5 g 73.4 g 48.9 g
| Clump Shape Conical Conical Conical .Hemispherical-

Fach of the foregoing litters provided excellent

properties, including good moisture absorption and

clumping properties.

EXAMPLE 2

ANIMAL LITTER

Animal litters were prepared and evaluated in

accordance with Example 1, except that the litter was

formulated with seed meal and corn germn.

Formulary
and Test
Results

Linseed
Meal

Soy Bean
Meal

Sunflower
Meal

Cotton
Seed Meal

Scolvent

| Extracted
Spent
Corn @erm

Litter D

44.0%

44 .0%

Litter E

44.0%

44.0%

e T s v —— s e —— Y

Litter F

44.0%

44.0%

Litter G

44.0%

414 .0%

Animal litter
of Example 2
Of U.S.
Patent
6,098,569

B e s
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-
Expelled

| Spent
Corn Germ

U —

B700
Starch

Salt
(NaCl)

I

Dry
Product
|Odor

Clump WCt.
per 30 mL

Clump
Shape

Intermedi
ate

57.1 g

Conical

CA 02361035 2001-11-02
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Intermed
i1ate

59.0 g

Conical

66.4 g

Conical

Least

63.3 g

Cylindrical

Intermediate

48.9 g

Hemispherical |

The foregoing litters provided excellent clumping

properties.

Thus,
overcome the drawbacks of the prior art.

proviaes litter

1t

a clumpable

18

seen that the present

animal

in

invention has
The invention

the

form of

discrete plural particles that agglomerate upon wetting

to form a clump.

and,

invention,
property, and a high clumping efficiency.

clumping propertiles

biodegradable.

flushing.

has

The clumpable litter is biodegradable

- low

odor, a

ammonilia

Moreover,

1n _accdrdance with preferred embodiments of the
high

masking

the

of the animal litter are at least
~ comparable to those of known litters, and the litter 1is

Spent litter thus may be disposed of by

The litter of the invention remains clumped

for at least about 48 hours.

While particular embodiments of the invention have

been shown,

it will of course be understood that the

invention is not limited thereto since modifications may
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be made by those skilled in the art, particularly in
light of the foregoing teachings. For example, 1t 1s
contemplated that, in lieu of the seed meals, grain-based
substrates, and cohesiveness agents disclosed herein,
equivalent components may be substituted therefor 1in an
animal litter or assoclated process. It 1s, therefore,
contemplated by the appended claims to cover any. such
modifications as incorporate those features which
constitute the essential features of these 1improvements

within the true spirit and scope of the invention.
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The embodiments of the present invention 1in which an

exclusive property or privilege is claimed are defined as
follows:

1. An animal litter in the form of discrete plural
particles, said particles cornprisi.ng‘ admixture a grain
germ particle that is spent of oil and a seed meal, said
particles tending to agglomerate when wetted and said

litter substantially reducing odors of animal urine.

2. The animal litter of claim 1, wherein said seed
meal is selected from the group consisting of linseed

meal, soy bean meal, sunflower meal, cotton seed meal,

and combinations thereof.

3. The animal 1litter of claim 1, wherein said

grain germ is corn germ.

4. The animal litter of claim 1, wherein said seed
meal is present in said litter in an amount of at least 30%

by weight of said litter.

5. The animal litter of claim 1, wherein said grain
germ is present in said litter in an amount of at least 25%

by weight of said litter.

6. The animal litter of claim 1, wherein said dgrain

germ and seed meal each. are substantially free of odor

components.

7. The animal 1litter of claim 1, wherein said
particles are in the form of compacted granules, each of
said granules further comprising a cohesiveness agent in

at least an amount effective to enhance the cohesiveness

of said granules.
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8 . The animal 1litter of claim 7, wherein said
compacted granules are in the form of crumbled pelletized

particles.

5 9. The animal 1litter of claim 7, wherein said
cohesiveness agent 1s present in an amount of from about

% to about 35% by weight of said litter.

10. The animal 1litter of «claim 7, wherein said

10 cohesiveness agent comprises a polysaccharide.

11. The animal 1litter of claim 10, wherein said

polysaccharide is starch.

15 12. The animal 1litter of claim 11, wherein said

starch 1s non-gelatinized starch.

-13. The animal 1litter of claim _12, wherein said

starch 1s corn starch.

20 |
14. The animal litter  of claim 10, said

‘cohesiveness agent  further cbmprising a supplemental
cohesiveness agent. |

25 15. The animal 1litter of claim 14, '- wherein said
supplemental cohesiveness agent 1is present'in sald litter
in an amount of from about 0.05% to about 10% by weight
of said litter.

30 . 16. The animal 1litter of claim 14, wherein said

supplemental cohesiveness agent is selected from among
the halide, nitrite, carbonate, phosphate, sulfate, and

bicarbonate salts of the alkali metals and alkali earth

metals.

35
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17. The animal litter of claim 16, wherein said
supplemental cohesiveness agent 1s selected from the
group consisting of sodium chloride, calcium chloride,
sodium carbonate, calcium carbonate, sodium bicarbonate,

and mixtures thereof.

18. The animal 1litter of <c¢claim 1, wherein said

animal litter further comprises a mold inhibitor.

19. The animal litter of claim 1-8, wherein said
mold inhibitor 1s selected from the group consisting of

the propionate salts of calcium and sodium.

20. A process for preparing an animal litter,
comprising the steps of: (1) providing a grain germ that
is spent of o01l; (2) providing a seed meal; and (3)

compacting said grain germ and said seed meal to form
discrete plural particles of a ligquid absorbent litter to

form an animal litter.

21. The process according to claim 20, wherein said
compacting step comprises pelletizing said particles,
salid process further comprising .the step of reducing
péllets of animal litter - formed in said pelletizing step

to a granule size suitable for use as an animal litter.

22. The process of claim 20, further comprising the

step of adding a mold inhibitor.

23. The process of claim 22, wherein said mold

inhibitor 1s added prior to said compacting step.

24. A process for preparing an animal litter,

comprising the steps 1in any appropriate order of: (1)

providing a grain germ that 1is spent of o0il and a seed

——— v e eSS
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'meal; (2) washing said grain g:erm with a solvent to
substantially remove odor components and flavor
components therefrom; (3) washing said seed meal with
a solvent to substantially remove odor components and

° flavor components therefrom; and (4) compacting said
grain germ and said seed meal into discrete plural

particles of a liquid absorbent litter.

25. The process according to claim 24, wherein said

100 compacting step comprises pelletizing said particles,
said proceés further comprising the step of reduéing
pellets formed in said pelletizing step to a granule size

suitable for use as an animal litter.

15 26. A method for removal of animal waste,
comprising: (1) providing a . container containing an
animal litter, said animal -litter being in the form of
discrete plural particles comp‘r'isin.g a seed meal, said
particles tendi'ng to agglomerate v}hen wetted; (2)

20 allowing an animal to excrete waste into said container,
whereby moiéture from said waste causes agglomeratidn of
said animal- litter into at least one clump; and (3)
removing said clump of litter from said container thereby
leaving substantially unspoiled animal 1litter in said

25 container-_

21. The method according to claim 26, wherein said
animal excretes so0lid waste 1into said container, said

method including the step of removing said solid waste.

30

. 28. The method of claim 206, wherein said litter

includes a gralin germ.

'29. The method of claim 28, wherein said litter

35 includes a cohesiveness agent.
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30. The method of claim 26, wherein sald container

is a poultry cage.

3 31. An animal litter in the form of discrete plural
granules, each of said granules compris-ing at least 30% by
weight of a seed meal that is spent of o0il, and further
comprising a cohesiveness agent 1n an amount .effective to

enhance the cohesiveness of sailid granules, said granules

10
tending to agglomerate when wetted.
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